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The present invention relates primarily to the
manufacture of paving compositions of the type
which employs bituminous materials as binders
for aggregate particles and which may be laid at
temperatures substantially lower than the tem-
peratures commonly used in the manufacture of
“hpt-lay” compositions, wherein a paving bi-
tuminous cement is heated to a liquid condition
and is applied to the aggregate, the aggregate
being laid before the bitumen hardens upon cool-
ing;. Generally speaking, the present invention

relates to the manufacture of compositions of the:

type named which initially comprise separately
prepared batch portions of different physical
characteristics, the: batch portions being com-
mingled and made into a single or ultimate batch
prior to application to the surface to be paved
thereby.

I am aware that it has been proposed hereto-
fore to manufacture paving compositions of the
type named, but such compositions have not, to
my knowledge, held up and been durable, and
they have exhibited considerable internal move-
ment of the aggregate particles therein and hence
waviness and pocket formation. The reason why
these undesirable results came about lies in the
fact that the asphaltic binder in the completed
pavement was not thoroughly applied to the ag-
gregate; that is, the different asphaltic ingre-
dients did not and could not become satisfactori-
ly amalgamated or blended but remained sep-
arate to a very large degree, especially shortly
after laying, and hence were unable to hold the
aggregate particles together.

In view of this, it is the principal object of the
present invention to provide a process adapted to
secure complete and thorough coating of the
aggregate particles and to result in paving com-
positions of the type named which, in addition to
being capable of being laid cold are highly re-
sistant to internal movement and thus to unde-
sirable waviness and pocket formation, thereby
insuring toughness and long life to the pavement
and minimizing maintenance cost.

Considered broadly, the present invention con-
templates the proper mixing of separate batch
portions of aggregate particles of different grad-
ing, respectively, with asphalt cement in liquid
form, e. g., heat liquefied, cut back or emulsified,
and also with non-volatile fluxing oil and pow-
dered hard asphalf, the asphalt cement being
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mixed with one batch portion of the aggregate,

the fluxing oil and powdered hard asphalt being
mixed with the other batch portion of the aggre-
gate, and the two batch porticns, or parts there-
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of, being then commingled to form a single or
ultimate batch. The present invention further
contemplates that the ultimate batch or plurai-
ities thereof be suitably spread on the surface to
be paved, after which the composition is sub-
jected to compaction in the usual manner, as by
rolling, to effect or complete the amalgamation or
blending of the bituminous materials into a ho-
mogeneous binder composition which holds and
maintains the aggregate particles in properly con-
joined relationship by reason of the binder
homogeneity.

The aggregate materials which I contemplate
using display a grading from coarse to fines.
Preferably, and by way of example, the coarse
aggregate particles are of such sizes as to pass a
ona and one-quarter inch mesh screen opening
but to be retained on a one-eighth inch mesh
screen opening, and the fine aggregate particles
are graded from those passing a one-eighth inch
mesh screen opening all the way down in size to
dust. So far as the aggregate composition itself
is concerned, the coarse aggregate may comprise
stone, slag, grevel, or the like in either crushed
or uncrushed state and the fine aggregate may
comprise sand or stone screenings, all depending
upon the type of paving to be laid and also upon
the availability of suitable aggregate material in
the vicinity of the location where mixing opera-
tions are to take place. In connection with the
fine aggregate material the present invention
contemplates the use, if desired, of mineral filler;
that is, finely divided mineral matter such as pul-
verized limestone, other stone, dust, silica, hy-
drated limes, and the like, the bulk of which will
pass a 200-mesh screen. As will be pointed out
more particularly below, the coarse aggregates
comprise the aggregate material for one batch
portion of aggregate, and the fine aggregates and
filler when used comprise the aggregate material
for the other batch portion of aggregate.

The asphalt cement I contemplate using in
practicing the present invention may be defined
as bituminous material preferably, but not neces-
sarily, refined from petroleum, and in one form
may be semi-solid at atmospheric or normal tem-
peratures but liquefied by heat when applied to
the aggregate material, being made by distilling
off the volatile and slowly volatile oils from crude
petroleums so that there remain only hard as-
phalt and non-volatile oils in blended relation-
ship and having a penetration substantially in
excess of 10 and less than 250 under the stand-
ard test conditions of 77° F., 100 grams, and 5
seconds. Alternatively, I contemplate the use
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of such bituminous mafterials in a form in which
they are liquid at normal temperatures. Thus
they may be cut back asphalt cements; that is
asphaltic cements made by cutting back or dis-
solving asphalt cement having a penetration in
excess of 10 either with slowly volatile oils, there-
by producing slowly curing cements, or with gas-
oline or naphtha, for example, thereby producing
rapidly curing cements. I also contemplate using
cements liquid at normal temperatures which
comprise emulsions of asphalt cements with
water and an emulsifying agent, the cements hav-
ing the penetration characteristic stated abové.

The hard asphalt I contemplate using may be
either native, such as gilsonite, glance pitch, or
grahamite, or it may be refined from petroleum,
is solid, hard, and brittle at normal atmospheric
temperatures, and is of less than 10 penetration
under the standard test conditions, preferably
being in the penetration range of 0 to 5. I con-
template that the hard asphalt shall be used in
powdered form in practicing my invention, and
for the best results I have found that the par-
ticles should be of such size that fifty per cent of
them will pass 80-mesh screen and one hundred
per cent a screen of 10-mesh. _

As a fluxing material I contemplate the use of
any suitable flux oil adapted to blend with asphalt
cement and hard asphalt used in this process,
such as No. 6 fuel oil, or residual petroleum oil
or some tars, for examples, the characteristics
of any particular flux oil being that it is rela-
tively thick, viscous, and non-volatile. Flux oils
having a viscosity of 200 to 2000 seconds Furol
at 122° F. are satisfactory. .

'The plant apparatus used in the practice of my
invention may be of any of the well known types
now in use and preferably includes aggregate
heaters, screens for separating the various sizes
of aggregate materials, storage bins, tanks or con-
tainers for holding the asphalt cement and the
powdered hard asphalt, and proportioning devices
equipped with weigh hoppers or boxes and buckets
for insuring that proper quantities of the various
ingredients are used in preparing the batch por-
tions. In view of the preparation of two batch
portions separately and their being later com-
mingled into one or an ultimate batch, there may
be three mixers, one for each of the two batch
portions and a third for mixing the two batch
portions together, or there may be two mixers, one
containing its own batch portion and receiving
the batch portion from the other when the batch
portions" commingling stage is reached. It is also
possible by mixing one batch and discharging it
from the mixer, then mixing the second batch in
the same mixer, and thereafter introducing the
first batch into the mixer to carry on the process
using a single mixer, While plant mix opera-
tion is preferred, it is also possible to carry on
the process on the road foundation; that is, by &
mixed-in-place process. In this case, one of the
two bhatch portions, preferably that containing
coarse aggregate and paving bituminous cement
may be mixed and prepared by means of suitable
road mixing apparatus on the road foundation,
and the other batch portion may be separately
prepared and subsequently added and mixed with
the first portion on the road foundation.

The aggregate heater is used for drying the ag-
gregate, as it should not contain appreciable mois-
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ture except where asphalt cement in the liquid .

form of an emulsion is used, but in connection
with the heater it should be pointed out that its
‘function so far as the present invention is con-
cerned is primarily to dry rather than to heat, as
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a temperature of about 175° F. is as high as I con-
template having the aggregate when preparing my
composition, and it is desirable that the aggregate
be much cooler, preferably at normal atmospheric
temperatures or only.slightly above,

‘When asphalt cement that is solid or semi-solid
at normal temperatures is used in the practice of
the present invention, the tankK for holding the
cement is provided with heating and heat con-
trolling means so that the cement may be liquefied
and maintained in that condition at a substan-
tially constant temperature, preferably of ap-
proximately 300° ¥. and not over 325° F. The
weigh bucket for the hot liquid cement also is
provided with heating and heat controlling means
so that between mixes of batch portions no chilled
asphalt can build up and change the tare of the
bucket, and the capacity of the bucket'should be
at least 20 per cent by weight of the total ag-

.gregate required for each batch portion to which

asphalt cement is applied, since in the case of cut
backs and emulsions it is the asphalt cement con-
tent, and not the total content, which determines
the amount of cut back or emulsion used in a batch
portion mix.

. The migers are preferably located so that they
may receive their intended aggregate particles
directly from the proportioning devices therefor,
and in the case of the mixer which is to receive
the liquid asphalt cement, the weigh bucket there-
for is generally tippable so as to dischhrge di-
rectly into the mixer. The same is true of the
mixer which is to receive the fluxing oil, should
it be desired to utilize the weigh bucket thereof
for discharging the oil, but it will be appreciated
that so long as the correct quantity of oil is used,
it is not material from what kind of a container
it is discharged into the mixer. The hottom of
each mixer is adapted to discharge into a hopper,
for example, or directly into trucks, and while
both mixers should preferably have a capacity of
one ton or 2000 pounds where either is to receive
the batch portion from the other, it is not neces-
sary where three mixers are used that any more
than the one in which the two batch portions are
commingled be of the one ton or 2000 pounds ca-
pacity. The above described apparatus has been
referred to only generally and is not illustrated by
drawings, as all of it is old and well known and
understood and may vary in construction and op-
eration from plant to plant or as circumstances
reguire.

In making an ultimate batch of paving compo-
sition in accordance with the present invention, let
it be assumed for illustration that a one ton or
2000 pound ultimate batch is to be made of which,
for purely exemplary purposes and not by way of
any limitation in the scope of the present inven-
tion, substantially 93 per cent by weight is to be
aggregate.” As this amount of aggregate would
amount to 1860 pounds or parts by weight for this
example, each of the mixers in which a batch por-
tion is to be mixed may conveniently, although
not necesgarily, be provided with 930 pounds or
parts by weight of aggregate, the proper amount
of each size of the coarse according to the speci-
fications.for a particular job being first admitted
to the weigh box of the appropriate mixer and
then discharged thereto, and the same procedure
being followed as regards the fines and their
mixer. Thereupon, each mixer is actuated to dry
mix the aggregate particles therein until the dif-
ferent sizes in each mixer are thoroughly com- .
mingled and different sampling which may be
taken therefrom show substantially uniform dis-
tribution of the various grade sizes. If the fine ag-
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- gregate particles are to be provided with mineral
filler to reduce the void content in the laid com-
position the filler content of the fines should not
comprise more than 15 per cent by weight of the
total fines, in this example amounting to not more
than 93 pounds or parts by weight.

In accordance with one manner of preparing my
improved paving composition the coarse aggre-
gate particles comprising the batch portion in one
mixer are treated with hot liquid asphalt cement.
On the basis of an ultimate batch of 2000 pounds
or parts by weight of which, for only exemplary
purposes, 1860 pounds or parts by weight are ag-
gregate material, one-half of this amount or 930
pounds or parts by weight is the coarse aggregate
batch portion. Hot liquid asphalt cement at a
temperature, as stated above, of about 300° F'. and
not over 325° F. and equalling by weight substan-
tially 70 pounds or 3.5 per cent of the ultimate
batch weight is introduced into this portion while
in the mixer, the mixer being operated so that
each particle of coarse aggregate therein is thor-
oughly coated with the cement. The time neces-
sary for effecting such coating is variable, but as
the particles of aggregate are coarse and hence
have a relatively small surface area in propor-
tion to their weight, I have found that on the
average a mixing time of about 30 seconds is suf-
ficient to coat the coarse aggregate particles with
the hot liquid cement.

The fine aggregate particles of the second batch
portion are first treated with non-volatile flux-

ing oil and powdered bitumen added to the ag- -

gregate in any sequence or simultaneously. The
following exemplifies this step of the process.
The oil, preferably at a temperature of around
160° F. and equalling by weight substantially
35 pounds or 1.75 per cent of the ultimate batch,
is introduced into the mixer containing the fines,
and the mixer is operated so that each particle
therein is thoroughly coated with the flux. The
time necessary for effecting such coating is also
variable, but as the particles of aggregate are in
this instance fines, their total surface area is
relatively large in proportion to their weight, so
that on the average a mixing time of about 60
seconds is sufficient to coat the fine aggregate
particles and also any commingled filler with
the fluxing oil.

After the mixing of the fine aggregate parti-
cles and the fluxing oil takes place, there is then
introduced into the mixture thus made powdered
hard asphalt substantially equal in amount by
weight to that of the fluxing oil, and the opera-
tion of the mixer is continued for about 30 sec-
onds so that the powder is thoroughly and sub-
stantially evenly distributed throughout the mass
in the mixer.

As soon as each batch portion of the aggregate
material is mixed with its proper materials as

. stated above, the batch portions are ready for
commingling to make the single or ultimate
batch. In view of this it will be seen that the
preparation of the first batch portion stated
above preferably does not begin until substan-
tially at the time of introducing the powdered
hard asphalt into the second batch portion, so
‘that the mixing of both batch portions sepa-
rately ends at the same time. When this time is
reached each batch portion is discharged into a
third mixer capable of holding both, or one
batch portion is introduced into the mixer hold-
ing the other, and the mixer in question is then.
operated for about 30 seconds more, whereupon
_the two batch portions w:ll be sufficiently com-
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"the blend will be about 56.
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mingled and distributed throughout each other
and the powdered hard asphalt will be substan- .
tially evenly distributed throughout the entire
ultimate batch so that it may be discharged from
the mixer into a hopper or directly into trucks
for delivery to a point of use.

The ultimate batch produced according to the
foregoing example will total about one ton or
2000 pounds or parts by weight; will be about 93
per cent or 1860 pounds or parts by weight a
mixture of coarse and fine aggregate materials,
including mineral filler if used, will be about 3.5
per cent or 70 pounds or parts by weight asphalt
cement, and 1.75 per cent or 35 pounds or parts
by weight each of fluxing oil and powdered hard
asphalt. The hard asphalt which is introduced
into the mixture containing the fine aggregate
preferably has a penetration in the 0 to 5 range
under the standard test conditions stated above,
and the hot liquid asphalt cement introduced
into the mixer containing the coarse aggregate
has a penetration substantially in excess of 20
under the standard test conditions stated above.
Preferably, though not necessarily, its penetra-
tion is in the 85 to 100 range, which averages
about 94 in a commercial run.. With these pene~
trations and with the amount of flux substan-
tially equalling by weight the amount of pow-
dered hard asphalt, the ultimate penetration of
a flux and hard asphalt mixture alone if caused
to set up or completely amalgamate in the ab-
sence of the other ingredients would be approxi-
mately: 50. With the amount of hot liquid
asphalt cement equal in weight to- that of the
fluxing oil and powdered hard asphalt together,
however, and with the penetration of the hot
liquid asphalt cement being about 94 under the
standard test conditions, the ultimate penetra-
tion of the asphalt cement, fluxing oil, and pow-
dered hard asphalt when fluxed together into a
blend-in the finished and laid composition will
be about 72. As the next lowest penetration
range for asphalt cement is generally 70 to 85,
which runs commercially to an average of about
78, it will be seen that if such asphalt cement is
applied to the coarse aggregate particles in the
first batch portion, the ultimate penetration of
The next lowest
penetration range, from 50 to 60, will give an
ultimate blend penetration of about 53, while the
use of an asphalt cement in the 100 to 120 range
will give an ultimate blend penetration of about
80.. It will be understood that in all these ex-

-amples the amount by weight of the asphalt

cement is reckoned as being substantially equal
to the weight of the powdered hard asphalt and
fluxing oil together, and that it is assumed that
all of each of the above two batch portions
will be commingled to make the single or ulti-
mate batch, but this equality and the using of all
of each batch portion are exemplary only, are
not essential, and are not presented by way of
ttz.ny limitation in the scope of the present inven-
ion.

So far as the principles of thus separately pre-
paring two batch portions of aggregate material
and then commingling them are concerned, the
hot liquid asphalt cement used on the first or
coarse aggregate batch portion particles is highly
adhesive thereon and remains so -‘without affect-
ing flexibility during the initial mixing time state
above, but with regard to the other or fine aggre-
gate batch portion particles the powdered hard
asphalt thereon is non-adhesive because the mix-
ing time thereof with the fluxing oil is sufficiently
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short to prevent any appreciable softening of the
- hard asphalt by the oil. By reason of this it will
be seen that when the two batch portions are
commingled in the mixer, the powdered hard
asphalt, being substantially unaffected by the
- fluxing oil during the mixing time therewith,
provides a non-adhesive coating for the -asphalt

" ecement on the coarse aggregate particles, thus

rendering the asphalt cement substantially non-
adhesive as between aggregate particles, al-
though not affecting the adhesion of the asphalt

10

cement to the aggregate particles, and as a con- -

sequence maintaining the workability of the ulti-
mate batch during the total mixing time, i. e,
at least until discharge from the mixer. The
amalgamating or blending action of the fluring
oil of course begins as soon as the oil contacts
the asphalt cement and hard asphalt, but al-
though .during the total mixing time there is
no action by the oil to any such degree as will
prevent workability of the. ultimate batch im-
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mediately after discharge ‘from the mixer, the

amalgamating or blending action of the oil pre-
sents thereafter the problem of controlling the
action of the oil. It is therefore of the greatest
importance that the ultimate batch be flexible
and workable until spreading and compaction
can take place. Stated in another way, it is of
the greatest importance that during the laying
time for the ultimate batch, that is, during the

time that elapses after the ultimate batch is

made and discharged. from the mixer and until
it is spread on the surface to be paved and is
compacted, the amalgamating or blending action
of the fluxing oil be controlled. If there is no
control, that is, if the action of the fluxing oil
is not sufficiently retarded until spreading and
compaction can occur, the ultimate batch may
set up and become too stiff to spread, and con-
versely, if the normal amalgamating action of
the fluxing oil to a material degree is slower than
a given job requires amalgamation should be ac-
celerated.. There are various factors here de-
termining the speed with which the amalgamat-
ing or blending action of the fluxing oil should
occur to a material degree, one of them being the
distance from the plant to where the pavement
is being laid and others being whether the ulti~
mate batch is to be used more or less immediately
or remotely in time regardless of travel distance
or whether it is to be used for stock pile storage.

Tt will be realized that the rate of the amal-
gamating or blending dction of the fluXing oil
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quantities by weight of the fluxing oil and the
powdered hard asphalt are equal, there may be

inequality in their proportions with or without -

changing their total weight of their joint per-
centage of the exemplary ultimate batch. One.
example of this is to use variously greater quan-
tities of fAuxing oil by weight and corresponding
lesser quantities of powdered hard asphalt by
weight, in which case, so long as the penetra-
tion range of the asphalt cement on the coarse
aggregate particles remains constant, the pene-.
tration of the ultimate blend will be higher and
the amalgamating or blending action of the flux-
ing oil to a material degree before spreading and
compaction will be accelerated, and a reverse
example is to use variously lesser quantities of
fluxing oil by weight and corresponding greater
quantities of powdered hard asphalt by weight,
in which case the penetration of the ultimate
blend will be lower and the amalgamating or
blending action of the fluxing oil will be re-
tarded. The set up of ultimate batch can also
be controlled by varying the proportions of pav-
ing asphalt cement on the one hand, and mixed-
flux oil and powdered asphalt on the other hand.
The greater the proportion of paving asphalt’

. cement the more rapid is the set up of the ulti-
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mate pavement. -

To summarize the above process and the results
following from the practice set forth, there is
produced a paving composition one batch portion

-of the aggregate thereof (coarse) being coated

with hot liquid asphalt cement which is adhesive
and the other batch portion of the aggregate
thereof (fines with or without filler) being coated -
with fluxing cil and powdered hard asphalt which
is non-adhesive and does not become so to any
material extent while in the mixer (s). These
two batch portions, or various quantities of each
of them as conditions require, are then mixed
together, and this results in the non-adhesive
fine aggregate particles carrying the powdered
hard asphalt becoming coated on and com-
mingled with the coarser aggregate particles
carrying the adhesive asphalt cement, thereby -
rendering the cement substantially non-adhesive

-as between aggregate particles so that the ulti-

mate batch remains workable for spreading and

. for compaction,-as by a roller or other suitable

80

to a material dégres prior to the laying and com- -

paction of the ultimate batch can be controlled
“in one way simply by using hot asphalt cement
having & different penetration range under the
standard test conditions stated above than would
otherwiss be used. for-the lower the penetration
of the substituted asphalt cement the more pro-
longed would be the time until the action of the
fluxing oil would effect such a degree of amal-
gamation or blending as would make spreading
impossible. while the higher the penetration of
the substituted asphalt cement the less would
be the time that could elapse before the ultimate
patch must be spread and compacied, but the
above manner of control is not the only way by
which the action of fluxing oil can be regulated,
angd it is much easier constantly to use asphalt
cement of a proper given penetration range and
vary the proportions of the fluxing oil and the
powdered hard asphalt. It is therefore preferred
iri the practice of the present invention that while
for ihe exemplary purposes stated above. the

&6

pressure applying instrumentality, until the
amalgamating or blending action of the fluzing
oil takes place to a material degree, the time of
this action being controlled by varying the pro-
portions of fluxing -0il and powdered hard as-
phalt. It is frequently advantageous to provide
a stock pile of the fine aggregate coated with
flux oil and powdered asphalt and blend appro-

. priate quantities thereof with batches of coarse

60,

aggregate coated with hot paving asphalt.
" The principles and steps stated above when

. hot liquid asphalt cément, is used on the coarse
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aggregate particles are substantially the same as
when asphalt cement is used in the form of a
cut back or an emulsion. If a cut back asphalt
cement is used, however, its asphalt cement con-
tent, rather than its total content, is to be con-
sidered in determining the amount to be applied
to the coarse aggregate particles, and the cut
back should be somewhat warmed, although ordi- -
narily not more than to a temperature of about
140° P. before infroducing it into the mixer. The
aggregate should be dry as stated above, and
while the ultimate batch will be slower euring
after being compacted, and will have a longer
laying «time, it is to be particularly notad that
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after the volatile and slowly volatile cut back
oils leave the composition, the curing of the com-

position, that is, the complete amalgamation of .

¢ the asphalt cement and the hard asphalt into a
substantially homogeneous binder for particles of
aggregate, does not result in a hard and rigid
construction, subject to cracking and lacking
toughness, for the added non-volatile fluxing oil
still remains in the composition, and during com-
paction in road laying and aided by the subse-
quent kneading action of traffic the fluxing oil
effects the ultimate amalgamation of the as-
phaltic materials as stated above and remains
a permanent part of them to provide a substan-
tially uniform blend thereof which holds the
particles of aggregate and filler, if used, prop-
erly and evenly conjoined. If some of the vola-
tile solvent tends to be retained in the finished
pavement as in the laying of dense pavements,
this can be compensated for by increasing the
proportions of powdered hard asphalt.

With the use of asphalt cement emulsions, the
asphalt cement content thereof, rather than the
total content, must be considered as in the case
of cut backs, but the particles of coarse aggre-
gate need not be dry when the emulsion is mixed
therewith, and the emulsion is applied cold. The
problem of when an emulsion will break, which
at one time was of considerable importance and
led to asphalt cement being seldom used in emul-
sion form, is today of little importance. Older
emulsions were so unsatisfactorily constructed
that their breaking could not be accurately pre-
dicted under any given conditions, but the ad-
vances made in the art in recent years have re-
sulted in emulsions which are dependable and
which will break in the pug mill, so that the
water can be easily removed therefrom, or will
break on the job, as desired. In this latter case,
however, it will be understood that since -there
will be water in the mass spread on the surface
to be paved, asphalt cement emulsions should
not be used unless the surface itself is water ab-
sorptive or it is practicable to make proper road
drainage arrangements.

Regardless of the.liquid form of asphalt cement
which may be used in practicing the process here-
in disclosed, it will be seen that the ultimate com-
position resulting therefrom is characterized by
the thorough distribution of the fine agsregate
particles carrying flux oil and powdered hard as-
phalt among the coarse aggregate particles car-
rying the paving asphalt thereby securing a com-
Dlete bond and hence no opportunity for internal
movement. The particles of aggregate in my com-
position cannot move around or over one another
when the highway is in use and hence cause
waviness and pocket formations. No dependence
is placed on volatile or slowly volatile oils as a
flux or to impart flexibility and workability to the
ultimate batch prior to spreading and compaction
to complete amalgamation and blending. The
composition herein disclosed may be laid cold as
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the fluxing oil provides that the ultimate batch -

need not be heated when applied to the surface to
be paved since the amalgamation of the asphaltic
ingredients is accomplished by permanent solvent
action of the fluxing oil.

While reference has been made to the use of
paving asphalt cement and powdered hard as-
phalt, it is to be understood that other hituminous
materials may be used such as pitches, coal tar
residues and the like.

‘While the composition herein disclosed has been

70

referred to as a paving composition, it will be 78

5

realized that it has other uses, such as side-
walks, levee linings, roofing, asphalt block ma-
terial, and the like, and it will also be seen that
the herein disclosed process does not differ.in
principle or steps when the composition is made
for application to these other uses except, of
course, that in the making of blocks parts of the
ultimate batch are placed in forms and are com-
pacted by a suitable press.

I claim:

1. That improvement in the art of making bitu-
minous paving and the like compositions which -
consists in preparing a first batch portion by
mixing relatively coarse aggregate particles with
bituminous cement in liquid form so that said
patticles are coated thereby, preparing separately
g second batch portion by mixing relatively fine
ageregate particles with fluxing oil and with pow-
dered hard bitumen adapted to gradually amal-
gamate with the fluxing oil so that said particles
are coated thereby and the flux and powdered
hard bitumen are distributed substantially evenly
throughout said second batch portion; and there-
after bringing the two batch portions together and
mixing them until they are distributed substan-
tially evenly throughout each other.

2. That improvement in the art of making bi-
tuminous paving and the like compositions which
consists in preparing a first batch portion by
mixing reldatively coarse aggregate particles with
bituminous cement in liquid form so that said par-
ticles are coated thereby, preparing separately a
second batch portion by mixing relatively fine ag-
gregate particles and mineral filler with fluxing
oil and with powderedq hard bitumen adapted to
gradually amalgamate with the fluxing oil so that
said particles of aggregate and filler are coated
thereby and the flux oil and powdered hard bitu-
men are distributed substantially evenly through-
out said second batch portion; and thereafter
bringing the two batch portions together and mix-
ing them until they are distributed substantially
evenly throughout each other. )

3. That improvement in the art of making bi-
tuminous paving and the like compositions which
consists in preparing a first batch portion by
mixing relatively coarse aggregate particles with
hot liquid bituminous cement so that said par-
ticles are coated thereby; preparing separately a
second hateh portion by mixing relatively fine ag-
gregate particles with fluxing oil and with pow-
dered hard bitumen adapted to gradually amal-
gamate with the fluxing oil so that said particles
are coated thereby, and the fluxing oil and pow-
dered hard bitumen are distributed substantially
evenly throughout said second batch portion; and
thereafter bringing the two batch portions to-
gether and mixing them until they are distributed
substantially evenly throughout each other.

4, That improvement in the art of making bi-
tuminous paving and the like compositions which
congists in preparing a first batch portion by
mixing relatively coarse aggregate particles with
a cut back bituminous cement so that said par-
ticles are coated thereby; preparing separately a
second batch portion by mixing relatively fine
aggregate particles with fluxing oil and with pow-
dered hard bitumen adapted to gradually amal-
gamate with the fluxing oil so that the particles
are coated thereby and the fluxing oil and pow-
dered hard. bitumen are distributed substantially
evenly throughout said second batch portion; and
thereafter bringing the two batch portions to-
gether and mixing them until they are distributed
substantially evenly through each other. ‘
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5. That improvement in the art of making-bi-
tuminous paving and the like compositions which
consists in preparing a first batch portion by
mixing relatively coarse aggregate particles with
emulsified bituminous cement so that said par-
" ticles are coated thereby; preparing separately a
second batch portion by mixjng relatively fine
. aggregate particles with fluxing oil and with pow-
dered hard hitumen adapted to gradually amal-
gamate with the fluxing oil so that said particles
are coated thereby, and the fluxing oil and pow-
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out said second batch portion; and thereafter
bringing the two batch portions together and
mixing them until they are distributed substan-
tially evenly throughout ea,ch other.

8. That improvement. in the art of making
bituminous paving and the. like  compositions
which consists in preparing a first batch portion

. by mixing relatively coarse aggregate particles

10

dered hard bitumen are distributed substantially .

evenly throughout said sécond hatch portion; and
thereafter beringing the two, batch portions to-
- gether and mixirg them until they are distributed
substantially evenly throughout each other.

6. That improvement in the art of making
bituminous paving and the like compositions
* which consists in preparing a first batch portion

by mixing relatively coarse aggregate particles
with bituminous cement in liquid form so that.

said particles are coated thereby; preparing sepa-
rately a second batch portion by mixing rela-
tively fine aggregate particles with fluxing oil
so that said particles are coated thereby, and

then introducing into said second batch portion .

~ powdered hard bitumen adapted to gradually
amalgamate with the fluxing oil and continu-
ing the mixing so.that said powdered hard as-
phalt is distributed substantially evenly through-

with bituminous cement in liquid form so that
said particles are coated thereby, said bitumi-
nous cement having a penetration substantially in
excess of 20 at 77° F., 100 grams, and 5 seconds;

.preparing separately a second batch portion by

mixing . relatively fine aggregaté particles in
amount up to 10 per cent by weight of the com-
bined weight of the fine aggregate with fluxing

_oil so that said. particles of aggregate are coated:

20

25

30

out said second batch portion, said fluxing oil |

and said powdered hard bitumen being together
substantially equal by weight to the weight of
the asphalt cement in the first batch portion;
‘and thereafter bringing at least a part of each
. of the two batch portions together and mixing

them until they are distributed substantially.

evently throughout each other.

7. That improvement in the art of making
bituminous paving and the like compositions
which consists in preparing & first batch portion
by mixing relatively coarse aggregate particles
with bitumen cement in heat liquefied form so
that said particles are coated thereby, said bi-
tuminous cement having a penetration substan-
-tially in eXcess of -20 at 77° F., 100 grams, and 5
seconds; preparing separately a second -batch

- portion by mixing relatively fine aggregate par-
- ticles with fluxing oil.and with powdered hard
bitumen adapted to gradually amalgamate with’
the fluxing oil and Having a penetration not sub--
stantially in excess of 5 at 77° F., 100 grams and
_ 5 seconds, so that said particles are coated there-
by, and the fluxing oil and powdered hard bitu-
men are distributed substantia,lly evenly through-
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thereby, and then introducing into. said second
batch portion powdered hard bitument adapted
to gradually amalgamate with the fluxing oil and
having a penetration not substantially in excess
of 5t0 77° F., 100 grams, and 5-seconds, and con-
tinuing the mixing so that said powdered hard
bitumen is . distributed substantially evenly
throughout said second batch portion; and there-
after bringing the two batch portions together
and mixing them until they are divtributed sub-’
stantially evenly throughout each other.

9. That improvement in the art of making’
bituminous paving and the like compositions
which consists in preparing a first batch portion
by mixing rélatively coarse aggregate particles
with bituminous”cement in liquid form so.that
said particles are coated thereby, said bituminous
cerment having a penetration substantially in ex-
cess of 10 at 77° F. 100 grams, and 5 seconds;
preparing separately a second batch portion by
mixing relatlvely fine aggregate particles with
fluxing oil and with powdered hard bitumen
adapted to gradually amalgamate with the flux-
ing "oil and having a penetration not substan-
tially in excess of & at 77° F., 100 grams, and 5
seconds, so that said particles are coated thereby, |
and the fluxing oil and powdered hard bitumen

= are distributed substantially evenly throughout

said second batch portion, said fluxing oil and

. said powdered hard butment being together sub-

stantially equal by weight to the weight of the
bituminous cement in the first batch portion;
and thereafter bringing -at least a part of each
of the two batch portions together and mixing
them until they are distributed substantially
evenly throughout each ot.her
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CERTIFICATE OF COREECTION.

_Patent. No. 2,349,446, May 23, 194l.

FRANK B. McGRANE.

It is hereby certified that error appearskin the printed- specification
of the above numbered patent 'requiring' correctlonas follows: Page 2, sec~
ond column, line 55, for "pound” read --pounds--; page 5, first column,
line 52, for “coarse" read ——coafser-—; page 6, first column; 1ine 1k, claim
5, for "beringing" read --bringing--; line 38, claimé, for "evently" read
--evenly-~; and second column, line 19, claim 8, for "vitument® read --bitu-
men--; line 22, same claim, for "to 77° F." read --at 77° F.--; and that .
the sald Letters Patent should be read with this correction therein that
the same may conform to the record of ‘the case in the Patent Office.

Signed and sealed this 25th day of July, A. D. 194,

~ Leslie Frazer
(Seal) - * Acting Commissioner of Patents.




